for all x ∈ X and all T ∈ ᏹ. Since the appearance of Grothendieck-Pietsch's domination theorem for p-summing operators, there is a great interest in finding out the structure of uniformly dominated sets. We will denote by Ᏸ p (µ) the set of all operators T ∈ Π p (X, Y ) satisfying (1.1) for all x ∈ X. It is easy to prove that Ᏸ p (µ) is absolutely convex, closed, and bounded (for the p-summing norm).
In [4] , the authors consider the case p = 1 and prove that ᏹ ⊂ Π p (X, Y ) is uniformly dominated if and only if T ∈ᏹ T * (B Y * ) lies in the range of a vector measure of bounded variation and valued in X * .
In [3] , the following sufficient condition is proved: "let ᏹ ⊂ Π p (X, Y ) and 1 ≤ p < ∞. Suppose that there is a positive constant C > 0 such that, for every finite set
for all T ∈ ᏹ. Then ᏹ is uniformly dominated." They also prove that this condition is necessary in the rather particular case that ᏹ ⊂ Π p (c 0 ,c 0 ) and ᏹ = Ᏸ p (µ) for some positive Radon measure µ on B 1 . In this note, we obtain a necessary and sufficient condition for a set ᏹ ⊂ Π p (X, Y ) to be uniformly dominated, with the only restriction that Y is a Banach space without finite cotype. We refer to [1] for our operator terminology. If X is a Banach space, B X will denote its closed unit ball; T n x n p < ε (2.1)
Proof. (a)⇒(b)
. In a similar way as in the Pietsch factorization theorem [1] , we can obtain, for all
1/p , and an
Using a standard argument, we can prove that ᏹ is bounded for the operator norm.
for all (T n ) in ᏹ. Then, we can consider the linear maps
for each T = (T n ) in ᏹ. They have closed graph; so, by the uniform boundedness principle, there exists M > 0 so that
for all x * ∈ X * . We denote by ᏼ the set of all functions f A,B . It is clear that ᏼ is convex and disjoint from the cone
way as in the proof of Pietsch's domination theorem [1] , we can show that there is a probability measure µ on B X * satisfying
for all T ∈ ᏹ and all x ∈ X.
As an application of this result, we can show a relatively compact set for the psumming norm which is not uniformly dominated. Put T n = (1/n)e * n ⊗ e n , n ∈ N, where (e n ) and (e * n ) are the unit basis of c 0 and 1 , respectively. As π 1 (T n ) = 1/n, (T n ) is a null sequence in Π 1 (c 0 ,c 0 ), so (T n ) is relatively compact. To see that it is not uniformly dominated, we will use Proposition 2.1: the sequence (e n ) is weakly summable but, for all n ∈ N, we have
We are now ready to introduce our main result. n to Y . We have
19) the last inequality is due to (2.16). (b)⇒(a). It follows easily using Proposition 2.1(c).
Remarks.
(1) It is interesting to give an example of a uniformly dominated set ᏹ for which there is no operator T ∈ ᏹ satisfying T i x i ≤ T x i , i = 1,...,n, for some finite set {(x i ,T i ) : i = 1,...,n} ⊂ X × ᏹ. Let X = 1 and Y = ∞ and consider the set
Obviously, ᏹ is a uniformly dominated subset of Π 1 ( 1 , ∞ ) .
By contradiction, suppose the following condition holds: "there is a constant C > 0 such that, for every finite set {(x i ,T i ) : i = 1,...,n} ⊂ X × ᏹ, there exists T ∈ ᏹ satisfying T i x i ≤ C T x i , i = 1,...,n." Put x i = e i and T i = T β i for i = 1,...,n, where
is the unit basis of 1 and
..,n; (2.20) this yields
So, we have obtained the inequality n i=1 1/i ≤ C 2 for all n ∈ N which allows us to state that such an operator T cannot exist.
(2) Notice that, in the above example, ᏹ is absolutely convex and weakly compact in Π 1 ( 1 , ∞ ) . Then, ᏹ is absolutely convex, closed, and uniformly dominated but ᏹ ≠ Ᏸ 1 (µ) for every admissible positive Radon measure µ. 
